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Active stabilisation
training for screen based
keyboard operators
om a single case study
Asingle case study was undertaken of ascreen
based keyboard operatorwith asubclinical work
related neck and upper limb disorder. It was
proposed that retraining the stabilisation
capacity of the postural supporting muscles
(deep cervical flexors and the lower scapular
stabilisers) would relieve selected
musculoskeletal structures of stress, making
them less sensitive to physical tests. The study
involved three four-week phases: pre-
intervention, intervention and a post-
intervention phase. The results showed that as
the ability ofthe postural supporting muscles to
hold a low level contraction improved, the
mechanosensitivityofthe structures tested was
reduced. This points to the benefits of exercise
to improve musclestabilisation capacity inwork
injury prevention programs and warrants further
study.
[Grant RJ, Jull GA and Spencer TJ: Active
stabilisation training for screen based keyboard
operators - a single case study. Australian
Journal of Physiotherapy 43: 235-242]
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omplaints of musculoskeletal pain
and discomfort from screen based
keyboard (SBK) operators are still
relatively common (Bergqvist et al
1995). These complaints are often
grouped together as occupational
overuse syndromes or work related
neck and upper limb disorders
(WRNULD). Workers compensation
payments for WRNULD in the State
of Queensland alone represent 17 per
cent of all claims at a cost of $30
million per year (Egeskov 1996). A
relationship between cumulative
occupational loading of the
musculoskeletal system and the
development of signs and symptoms
has been described by many authors
(Carter and Banister 1994, McPhee
and Worth 1994). In general terms,
poor and sustained postures and
repetitive and static activity of the
neck, shoulder girdle and extensor
forearm muscles are considered
provocative factors. Grant et al (1995)
examined a group of SBK operators
who had never reported any symptoms
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or sought treatment. The results of a
physical examination of neural,
muscular and articular structures
showed that the majority of subjects
displayed minor musculoskeletal
dysfunction. The authors suggested
that appropriate preventative
management be sought at an early
stage to prevent a minor
musculoskeletal or subclinical
dysfunction from progressing to a
painful WRNULD.
In an effort to reduce the incidence of
WRNULD, various interventions have
been implemented within the
workplace including adjustable work
stations, education, pause exercises and
changes to work practices and
organisation. Despite these efforts,
conclusive scientific data on their
effectiveness is sparse and the problem
ofWRNULD has not been completely
eliminated from the workplace. It was
reasoned that a factor contributing to
WRNULD could be the absence of
appropriate postural support and
control by the muscle system. All
muscles contribute to postural control
but it is the deep muscles with
attachments to the vertebrae that
appear to have a particular role for
joint support (Cholewicki and McGill
1996). Conley et al (1995) studied the
function of individual neck muscles
using contrast shifts T2 weighted
magnetic resonance imaging during
exercise. They showed that the more
from Page
superficial muscles had a major
function in torque production. The
deeper muscles, including longus
capItus and longus colli anteriorly and
semispinalis cervicus and multifidus
posteriorly, demonstrated lesser but
continued activity concomitant with a
postural, supporting role. Mayoux-
~enhamou et al (1994) highlighted the
Importance of the longus colli for
postural control of the cervical curve.
Furthermore, there is evidence that the
upper and deep cervical flexors lose
their endurance capacity in patients
with neck pain (Beeton and Jull 1994,
Watson and Trott 1993). Additionally
there is preliminary evidence that '
restoration of the supporting capacity
of the upper and deep cervical flexor
muscles parallels a reduction in neck
pain and headache (Beeton andJull
1994).
Loss of postural function in the
scapular muscles such as lower
trapezius and serratus anterior
(ref~r:ed to. here as the lower scapular
stabIlIsers) IS a frequent finding
clinically Ganda 1994, Ju1l1994) even
though there is little research evidence
of their dysfunction. This probably
reflects difficulty in measurement
rather than an absence of interest. It is
held that other axio-scapular muscles
often take over the postural supporting
role and may become overactive Ganda
1994). Increased activity of the levator
scapul~emuscle, for example, may
cause Increased compressive forces on
upper cervical joints (Behrsin and
Maguire 1986). Edgar et al (1994)
found that decreased neural
extensibility was associated with less
measured length of the upper trapezius
muscle. Butler (1991) has suggested
that tight or overactive muscles such as
anterior and middle scalenes can cause
irritation to the nerve trunks as they
pass between them. This irritation may
cause signs and symptoms not only
locally, at the neck, but also further
along the nerve pathway into the upper
limbs (Upton and McComas 1973).
It was proposed that minor adverse
stress on articular and neural structures
caused by postural and muscle stresses
could be a contributing factor to
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subclinical WRNULD. Furthermore
it was reasoned that these stresses '
could be relieved if the supporting
muscles, principally the upper and
dee~ ~:rvical flexors and lower scapular
stabIlIsmg muscles, were functioning at
a level where they could repeatedly
hold a lo.w loa? (tonic) inner range
contractIOn WIthout exhibiting fatigue,
as would be in line with their tonic
postural function (Conley et aI1995).
To test this hypothesis in the first
instance, a single case study of a SBK
operator with subclinical WRNULD
was undertaken. It was proposed that
by retraining the stabilising or
supporting role of these muscles the
articular, neural and other musc~lar
structures could be relieved of stress
and become less sensitive to physical
tests. An active stabilisation training
program was implemented and the pre
and post intervention mechano-
sensitivity of selected neural, muscular
and articular structures was assessed.
A specific exercise approach aiming
to restore the stabilising role of the
deep and postural supporting muscles
was used in this study Gull 1994 and
1998, Richardson and Ju1l1995). This
pro?,ram ir:itially involves retraining a
statIc holdIng contraction of the target
muscles at a submaximallevel to
improve their tonic postural function.
Careful and precise activation of the
sp.ec~ficmuscles is necessary to
elImmate the action of other larger
more superficial muscles which may try
to mask ~ei: action. A static holding
contractIon IS recommended because it
is similar to the functional stabilising
role required of these muscles. A
submaximal muscle contraction is
advocated as the muscles need to be
able to sustain their joint protection
role ~ver a prolonged period. Repeated
practIce of the exercise will enhance
motor learning (Carr and Shepherd
1987) and therefore an exercise
prograrr: to perfo.rm during the day
and durIng functIonal daily activities is
essential. Co-activation of the
suppo~tingmuscles is encouraged once
a localIsed muscle contraction is
achieved. This is incorporated into the
re-education of postural control. A
further progression is the introduction
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of gradual loads directed at functional
and occupational activities.
Method
Trial design
An ABC single case study design was
used (Ottenbacher 1986). The baseline
(Phase A) was of four weeks duration,
during which pre-intervention
measurements were taken once a week
by an independent assessor. The
intervention period (Phase B) lasted
four weeks with treatlnent sessions
carried out twice a week.
Measurements were taken once a week.
The active stabilisation exercise
program in Phase B was taught and
progressed by the treating
physiotherapist. On the days that
treatlnent coincided with the
independent examination, the
examination preceded the treatlnent
program. The final four week period
(Phase C) involved withdrawal of
physiotherapy intervention while
weekly measurements were continued.
The subject was encouraged to
continue and incorporate exercises into
daily work practices.
Subject
The subject required for this study was
~ S~K ?perat0r. who exhibited signs
IndICatIve of mInor dysfunction within
the ~euro-muscular-articularsystems,
claSSIfiable as a subclinical or Stage 1
~D (Quinlan and Bohle 1991).
PreVIOUS research has linked the
duration of SBK operation with pain
and discomfort in the neck and upper
limbs (Rossignol et aI1987). Therefore
the subject was sought from persons
operating a SBK for greater than four
hours per day.
To be included, the subject had to
demonstrate minor cervical joint
dysfunction and increased sensitivity to
tests of the upper quadrant neural
tissues. Furthermore, the subject had
to demonstrate poor holding capacity
of the upper and deep cervical flexors
an~ lower scapular stabilising muscles
whIch were to be addressed in the
treatlnent phase. To control some of
the extraneous factors, the subject was
to have an ergonomically sound work
_I---~~--------~--
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station, was never to have reported
symptoms or sought treatment for
WRNULD and was to have no history
of trauma or disease of the neck or
upper limbs.
A volunteer subject was sought from
15 persons who had previously been
identified as sufferers ofStage 1
WRNULD (Grant et aI1995). A 38-
year-old female medical typist met the
above inclusion criteria and agreed to
parti~ipate.She had been employed
full tIme for three years in her current
job and previously had used a
typewriter performing intermittent
secretarial work for 20 years. Even
though she had never reported
symptoms or received treatment for
any neck or upper limb disorder she
did complain of an occasional ache in
both upper trapezii, with an occasional
diffuse ache travelling down her left
arm. This pain was exacerbated only by
keyboard operation and was relieved
with rest. The subject formally
consented to enter the study and
agreed to undertake the exercise
program as prescribed. Ethical
approval. for the .study was granted by
the MedIcal EthICS Committee ofThe
University of Queensland.
Outcome measures
Cervical/upper thoracic
postural analysis
A forward head posture has been
associated with cervical pain
syndromes and linked to muscle
dysfunction Ganda 1994, Watson and
Trott 1993). To make an assessment of
posture, lateral photographs were
taken of the subject in sitting with
markers placed on specific spinous
processes. Parameters of forward head
posture, forward position of C2
rela~ve to the cervico-thoracic spine
and Increased thoracic kyphosis were
measured to depict the postural form.
These were based on the methods of
Refshauge et al (1994) and Watson and
Trott (1993) and included: cranio-
vertebral angle ( the angle between the
horizontal and a line drawn between
the tragus of the ear and C7); cervical
inclination (the angle between the
horizontal and a line drawn between
C2 and C7, C2 and Tl and C2 and T2
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respectively); and cervico-thoracic
kyphosis ( the angle subtended by lines
drawn through C4 and C7, and C7 and
T4) respectively. It was considered
~ppropriate to assess the subject sitting
In her office chair, as this was her
dominant working posture.
ULTT (radial nerve bias)
The upper limb tension test (ULTT)
(radial nerve bias) sequence was
shoulder girdle depression,
glenohumeral internal rotation
forearm pronation, wrist and fi~ger
flexion followed by glenohumeral
abduction. The range of glenohumeral
abduction was used as the assessment
ofneural tissue mechanosensitivity.
The test procedure was similar to that
es.tablished by Yaxley and Jull (1991)
WIth ~e variation to the procedure,
establIshed by Edgar et al (1994), being
followed. An airfilled pressure sensor
(Stabilizer, Chattanooga South Pacific)
was used to monitor the force applied
to depress the shoulder girdle in the
test sequence. Previous calibration
studies of an air filled sensor device
have shown a linear relationship
between applied loads and pressure
changes in the ranges used in this study
Gull et aI1993). Use of such a device in
the test ensured that a similar force was
applied between repeated measures
over the 12 week period. The sensor
was folded in three to a size suitable to
p~ace on top of the subject's shoulder
region and fastened. It was pre-inflated
to 20mmHg. The force used to depress
the shoulder girdle was equal to a
pressure increase of 40mmHg from the
baseline. The range of glenohumeral
abduction was measured with a
standard goniometer and the
measurement was taken at the point of
the subject's first report of pain. Any
symptoms with the ULTT were
recorded on a body chart and their
intensity marked by the subject on a
horizontal visual analogue scale (VAS)
anchored at one end by no pain and at
the other by worst pain imaginable.
The V~S was shown to the subject at
succeSSIve assessments. Scott and
Huskisson (1979) suggest that initial
scores should be made available when
~erialmeasurements of pain are made
In long term experiments.
Cervical segmental ioint
examination
On initial examination of the subject,
the segments from CO-Cl to T6-T7
were assessed by an independent
physiotherapy assessor. Clinical
manual examination palpatory
techniques were used which have been
sh?wn to be sensitive in distinguishing
paInful from non painful cervical joints
Gull et a11988 and 1997, Sandmark
and Nissel 1995). The assessor was
chosen for her experience and
successful involvement in a previous
study in which painful segments had to
be differentiated (Hides et al 1996).
She was required to rate the joint
dysfunction, if any, in categories of
normal, slightly, moderately or
markedly hypomobile or hypermobile,
based on perceived motion and tissue
resistance to motion Gull eta11988).
The patient was then asked to rate any
pain experienced with manual
examination via a VAS.
Assessment of neck and
shoulder girdle muscle length
The lengths of the upper cervical
extensors, upper trapezius, levator
scapulae, pectoralis major (sternal and
clavicular heads), pectoralis minor and
scalene muscle group were assessed
with standard clinical tests Ganda
1994). Each muscle or muscIe group
was rated for tightness on a scale of
normal, minimally, moderately and
very tight.
Assessment of muscle holding
capacity
In line with their tonic, postural
function, the measure of the upper and
deep cervical flexors and lower scapular
stabilisers was their capacity to hold a
low load, inner range isometric
contraction. A test of inner range
holding capacity has been argued to be
an appropriate test for the function of
m~scIeswith a postural supporting role
~~chardson andJuIl1995). Clinically,
It IS proposed that ideally a person
should be able to perform 10
repetitions of a lOs holding contraction
of these supporting muscles without
Figure 1. The starting position for the upper and deep cervical flexor muscle test. The
subject's head was positioned on a towel to ensure neutral head and spine alignment.
The pressure sensor was placed suboccipitally.
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difficulty. This protocol has been used
and was found to be able to detect
change in a previous case study of the
management of a patient with
cervicogenic headache (Beeton andJull
1994). Measures of the holding
capacity of the upper and deep cervical
flexors and lower scapular stabilisers
were taken at each assessment time in
the pre-intervention, intervention and
post-intervention phases to monitor
the effectiveness of the exercise
program to increase the static holding
capacity of these muscles.
The holding capacity of the upper
and deep cervical flexors was
determined by their ability to sustain
an inner range upper cervical flexion
position in supine lying (full 1994).
The upper cervical flexion action
causes a subtle flattening of the cervical
lordosis, and the successful
maintenance of this position is used as
an indirect method to gain some
quantification of the performance of
these deep inaccessible muscles. The
ability to hold the position was
monitored by the pressure sensor. The
subject's head and neck were
positioned to ensure a neutral cervical
spine and cranio-cervical position
(Figure 1). The pressure sensor was
folded in three, fastened and placed
under the cervical spine positioned
suboccipitally. It was pre-inflated to
20mmHg to just fill the space between
the back of the neck and the
supporting surface. An upper cervical
flexion action which results in a
pressure increase of 8-1OmmHg is
regarded as an ideal target
performance (full 1994).
The subject was taught to perform
the upper cervical flexion as a pure
nodding action. For formal testing, the
subject performed the action to
increase the pressure to between 8 and
10mmHg and attempted to hold the
contraction for 10 seconds. A lOs rest
period was given between tests and a
maximum of 10 contractions was
considered a target. The examiner
observed the pressure gauge during the
test and documented the pressure
increase with the upper cervical flexion
action. Ifsubstitution strategies were
-
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adopted during the lOs hold, for
example, use of a chin retraction
action, overuse of scalenes, or if a drop
in the pressure greater than 2mmHg
was observed, denoting fatigue, testing
was ceased and that performance was
not included in the score. An index was
created to score the holding capacity
out of 100. The number of completed
lOs holds (maximum 10) multiplied by
the pressure increase (maximum
10mmHg) gave the score for the index.
The holding capacity of the lower
scapular stabilising muscles was
assessed using a modified version of
the Grade 3 standard lower trapezius
clinical muscle test position (Kendall et
al 1993). A modification of the classic
Grade 3 test was used, as it has been
observed clinically that the load of the
arm is often too high for dysfunctional
lower trapezius and serratus anterior
muscles (Beeton andJullI994,]ull
1994). The subject was positioned
prone with both arms resting on the
plinth with the arms abducted to
approximately 45 degrees and elbows
flexed. The subject was taught to hold
the scapula against the chest wall in a
retracted/depressed or inner range
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position, leaving the arm resting on the
plinth. In the test, the time the subject
could hold the position before any
movement of the scapula away from
the test position was observed by the
examiner was recorded. A partial
performance was not included in the
index score. Once again, the subject
was required to attempt lOs holds and
10 repetitions was considered a target,
to make an index score of 100. Each
side was tested separately.
Physiotherapy program
The active stabilisation exercise
program began in Trial Phase Band
formal training with the
physiotherapist was carried out twice a
week using the protocol described by
Jull (1994 and 1998). The aim of the
program was to train the tonic holding
capacity of the target muscles
specifically, in as much isolation as
possible. Minimal loads were used to
isolate these muscles so that their
action would not be taken over by the
often overactive synergists as could
occur with resisted exercise which
necessarily recruits many muscles. The
subject trained the upper cervical and
AUSTRAliAN PHYSIOTHERAPY ORIGINAL ARTICLE
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figure 2. The upper and deep neck flexor holding capacity index
score over the three phases of the study.
Figure 3. Results of the iowerscapular muscles' holding capacity
index score over the three phases of the study.
deep neck flexors initially by holding
an upper cervical flexion position in
supine with the weight of the head
supported. The pressure sensor placed
behind the neck gave feedback to the
subject on their ability to hold the
position in a controlled manner.
Training of the lower scapular
stabilisers began in prone lying in the
test position. Initially, various
facilitatory techniques were used
including manual guidance and verbal
and visual feedback, from both the
pressure sensor and a video recording,
of the desired scapular setting position.
Substitution strategies used by the
subject were eliminated by precise
teaching (mirrors and video) and tactile
feedback. As an isolated contraction of
the muscles was achieved, the tonic
holding capacity was trained. Training
the co-activation of the upper and deep
cervical flexors and lower scapular
stabilisers was incorporated into
postural retraining, especially in sitting
postures which were appropriate for
the subject's work as a SBK operator.
The program was progressed such that
the subject practised movements such
as shoulder flexion with scapular and
spinal postural control to introduce
some load onto the postural stabilising
muscles. The exercises were continued
as a home program twice a day during
Phase B. During working hours, the
subject routinely paused to perform
the co-activation exercises in her chair.
She was given a chart to record the
completion of the hourly exercise
program as a visual reminder and
incentive, as well as a monitor of
compliance. During Phase C, the
subject was encouraged to continue a
home program of the holding
contractions for the upper and deep
cervical flexors and the lower scapular
stabilising muscles once a day, and to
continue to incorporate hourly
exercises during working hours as a
work habit.
Data management
Data from the segmental joint
examination, muscle length tests,
muscle holding capacities and VAS
scores were collated and are presented
in tabular or graphical form for
de~criptive analyses. For the five
parameters of the postural analysis and
the range of glenohumeral abduction
in the ULTT, a series of one-way
repeated measures ANOVAs were used
to investigate any significant variation
between the three study phases. Post-
hoc Duncan's multiple range tests were
used to investigate any differences
found.
Results
Muscle holding capacities
The performance index of the upper
and deep cervical flexors holding
capacity recorded over the 12 week
period is presented in Figure 2. The
subject's performance was poor
throughout the baseline period of
Phase A. She was unable to hold the
chin tuck position with an 8-lOmmHg
increase in pressure, for more than one
9s contraction. During Phase B with
the exercise program, the performance
index increased as the subject gradually
increased her muscles' holding
capacity. By Phase C, she had reached
the target index of 100 and this was
maintained throughout this phase. The
subject was unable to maintain a lower
scapular stabilising muscle holding
contraction on the left or right side for
more than 10 seconds in Phase A
(Figure 3). The holding time remained
low during the first two weeks in Phase
B. This improved greatly in the latter
stage of phase B and reached the target
index of 100 by Phase C.
Postural analysis
The results of an analysis ofvariance
investigating any change in posture
revealed that there were no significant
changes for any postural angles
measured during the entire study. The
mean angles were: cranio-vertebral
angle 52.5 degrees; cervico-thoracic
kyphosis angle 172.5 degrees; C2-C7
cervical inclination 79.4 degrees; C2-
Tl cervical inclination 75.5 degrees;
C2-T2 cervicaI.inclination 73.4
degrees.
UlTI (radial nerve bias)
The ranges of glenohumeral abduction
in the left and right arms in the ULTT
(radial nerve bias) over the three
phases are presented in Figure 4. The
~
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Figure 4. Range of glenohumeral abduction in the Ui.TI ( radial nerve bias) in degrees
over the three phases of the study.
considered to be slightly tight. At the
termination of the study, the subject
reported that she very occasionally felt
upper trapezius tension which was
relieved by her exercises.
Figure 5. Findings of segmental joint examination ami associatelll1isuai analogue scale
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results of the ANOVA (using the mean
angle of left and right sides combined
at each assessment) indicated there was
a significant difference between phases
(F(9,23) < 13.17, P= 0.001). A Duncan's
mUltIple range test confirmed a
significant variation between phases,
especially between Phases A and B, and
Phases A and C. The symptoms
recorded during the test were a strong
stretchinglburning sensation over the
posterior aspect of the wrist and hand,
and the lateral elbow, continuing to
the posterior forearm muscles. The
intensity of pain measured on a VAS
ranged from 1.7 to 2.5/10 for both
sides. The symptoms and pain scale
remained predominantly unchanged
throughout the 12 weeks despite the
increase in range of glenohumeral
abduction in the ULTT.
Segmental joint examination
The independent assessor nominated
that the C2 central intervertebral joint,
the left C2-C3, the right C2-C3 and
left C5-C6 zygapophyseal joints as
dysfunctional. The right C2-C3 and
left C2-C3 were the only joint
segments where the subject reported
pain. Throughout Phase A, all four
joints were assessed as either slightly or
moderately hypomobile, however the
pain rated on the VAS for the left and
right C2-C3 was 2-3/10 (Figure 5).
During Phase B, hypomobility at left
C2-C3 was resolved and the joint was
asymptomatic by Phase C. The right
C2-C3 zygapophyseal joint was
assessed as slightly hypomobile during
Phase B and this was unresolved
during Phase C. The result of the VAS
was 1/10 in this phase. The
hypomobility in the left C5-C6
zygapophyseal joint and C2 central
intervertebral joint resolved in Phase
B. This was maintained in Phase C.
Muscle length tests
The results of the muscle length tests
are recorded in Table 1. The muscles
nominated as having some degree of
tightness became either normal or
exhibited slight tightness during Phase
B, and by Phase C, only the right
pectoralis major sternal head was still
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Table 1. Results of assessment of muscle length
Conclusion
resulted in their observed relaxation as
was in evidence with the normalisation
of muscle length tests (Table 1). The
decrease in activity in these muscles
could have resulted in a reduction of
their potentially excessive forces on
cervical joints and neural tissues
(Behrsin and Maguire 1986, Butler
1991). In consequence, these latter
structures became less responsive to
the provocative forces of clinical tests,
suggesting a return to pain-free status
and function.
As WRNULDs continue to impart
both personal costs and considerable
costs to compensable bodies (Egeskov
1996), these results encourage further
research towards verifying the
potential beneficial effects of this
exercise approach more generally, and
if the effects are sustained in the long
term. To this end, the next step is to
conduct a study using a larger sample
size with a prospective, randomised
study design with a longer follow up
period. Advances on the protocol used
in this exploratory single case study
need to occur. For instance, further
development of assessment protocols
to quantify more aspects of the clinical
tests is desirable so that they can not
only withstand rigorous scientific
scrutiny but also assist in grading the
likely differences in physical
impairment between subjects with
minor, moderate or marked symptoms.
Stratification of subjects within a
randomisation process to an
experimental or control group on the
basis of differences is likely to be
required. Additionally, there will have
to be more rationalisation of time and
extent of exercise instruction, so that
the shortest yet most effective
instruction times can be established.
This is necessary, for if treatment
proves beneficial, its introduction into
a workplace can be not only beneficial
symptomatically but also time and cost
efficient for both worker and
management.
The outcome of this initial single case
study indicated that an exercise
program which focuses on specific low
-
+
with minimal loads and subsequently
in their postural role during the
subject's daily working activities. The
type of training employed was based
on the nature of the dysfunction
presenting in these muscles
(Richardson and Jull1995, Uhlig et al
1995) as well as their normal functional
role (Conley et al 1995). Prior to any
intervention (Phase A), the subject
displayed a consistently poor
performance in these target muscle
groups ( Figures 2 and 3) which
subsequently improved with training
(Phase B) and was maintained in the
post intervention phase (Phase C).
The possible links between
improvement in the stabilising capacity
of key postural muscles in the anterior
neck and shoulder girdle, and the
reduction in mechanosensitivity of
cervical musculoskeletal structures can
only be reasoned at this time. However
a working model can be proposed from
the results of this study. It is possible
that, as the subject achieved better
neuromotor control and performance
of the postural and supporting muscles,
the need for other muscles to overwork
by substituting inappropriately
declined (Janda 1994), allowing their
more appropriate use in working
postures and tasks. This, as well as a
possible effect of reciprocal relaxation,
+
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which could make them vulnerable to
developing pain states. It was proposed
that as a preventative measure,
retraining the stabilisation capacity of
the postural supporting muscles might
reduce the effect of occupational
stresses on cervical structures. The
results of this single case study of a
SBK operator with subclinical or Stage
1 WRNULD demonstrated that an
active stabilisation training lJrogram
paralleled a reduction in
mechanosensitivity of selected neural,
muscular and articular structures
(Figures 2~5, Table 1), although this
was not accompanied by any change in
the postural parameters measured in
this study. The changes between each
successive phase of the study have
pointed to a relationship between the
exercise intervention and the
improvement in the subject's response
to clinical provocation tests.
Training for active joint stabilisation
has received growing interest in the
rehabilitation of both neck and back
pain patients (Jull1994, Richardson
andJull1995, Sweeney et aI1990).
The program trialled in this case study
focused specifically on retraining the
tonic holding capacity of the subject's
upper cervical and deep neck flexors
and lower scapular stabilising muscles,
initially in as much isolation as possible
load training of key supporting muscles
of the neck and shoulder girdle has
potential beneficial effects to the upper
quadrant musculoskeletal system. It
has provided a basis on which a future
prospective controlled study can be
developed to more stringently evaluate
the effectiveness of the program for
SBK operators.
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